Patent 

Serial No. 10/531,035 
Amendment in Reply to Final Office Action of June 22, 2010 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Currently amended) A display apparatus for displaying an image, the display 
apparatus comprising: 

a matrix display device comprising a plurality of pixels having electrodes , an optical 
state of each pixel being defined by particles moving in a fluid between the electrodes 
dependent on a dr i v e vo l tage having parameters includ i ng selected from at least one of a 
value of tbe-a_drive voltage, a polarity of the drive voltage, and a duration of th e dr i v e 
vo l tag e i n a drive period during which the drive voltage is present across the electrodes of 
the pixel; 

a driver for supplying a sequence of the drive voltages across the electrodes of the 
pixel during corresponding successive drive periods, wh e r e in each ef-the-sequence of the 
drive voltages afe-is_applied according to input image data that produces the displayed 
image; and 

a DC-balancing circuit comprising a controller for provid i ng i mag e ret e ntion r e duc i ng 
compensation to th e sequence of driv e voltagos by adjusting at least one of the dfive 
vo l tage parameters T for determining a time-average value of the drive voltages for the pixel, 
and for obta i ning a substantially z e ro va l uo of the time-average value of the drive voltage 
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for consecutive fields of the pixel is adjusted substantially to zero while the pixel is being 

driven according to the input image data that produces the displayed image, 

wherein the contro lle r adjusts the driv e voltag e parameters are adjusted in steps 

corresponding to sub-fields of the field of the pixel. 

2. (Currently amended) The display apparatus as claimed in claim 1, wherein the DC- 
balancing circuit further comprises a memory, and wherein the controller is adapted for 

summing updating and storing in the memory , for th e dr i v e per i od of e ach pix e l, a 
number i ndicating a multiplicat i on a running total of a product of the duration of said drive 
period and the value of the drive voltage supplied during said drive period to said- each pixel 
during each drive period , and 

adapting th e va l u e of the at least one of the value of the drive voltage and the duration of 
the drive period to obtain a va l u e of the number bo i nq the running total as near-to zero as 
possible, the numb e r running total corresponding to the time-average value. 

3. (Currently amended) The display apparatus as claimed in claim 1, further comprising^ a 
control circuit for driving the matrix display device in a sub-field mode wherein grey scales 
corresponding to the sub-field of each pixel are determined by a numb e r plurality of sub- 
fields receiving the drive voltage during the corresponding field, and wherein the drive 
period is the duration of the numb e r plurality of sub-fields receiving the drive voltage. 
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4. (Currently amended) The display apparatus as claimed in claim 2, wherein the 
controller is adapted for comparing an absolute value of the number running total with a 
threshold number to supply a reset pulse to the pixel when an absolute value of the numb e r 
running total for the pixel surpasses the threshold number . 

5. (Currently amended) The display apparatus as claimed in claim 2, wherein the display 
device further comprisesr a temperature sensor for sensing a temperature of the pixel, and 
wherein the controller is further adapted for modifying the mdmser- running total dependent 
on the temperature. 

6. (Currently amended) The display apparatus as claimed in claim 2, wherein the 
controller is adapted for modifying the num ber running total non-linearlv dependent on the 
value of the drive voltage. 

7. (Currently amended) The display apparatus as claimed in claim-4_2, wherein a d e s i red 
co l oration of th e p i x e l, after an initial period of time required to obtain the-a_desired 
coloration of the pixel , the desired coloration is substantially independent on- from the 
duration of the drive period, and wherein the controller is adapted for controlling the 
duration of the drive period to be longer than the initial period when the number running 
total indicates that a polarity of the drive voltage is opposite to a plurality of an initial drive 
voltage corresponding to the initial period. 
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8. (Currently amended) The display apparatus as claimed in claim 7, wherein the 
controller is adapted for controlling the duration of the drive period not to exceed the initial 
period when the initial period causes the numb e r running total to change sign. 

9. (Currently amended) The display apparatus as claimed in claim 4-2, wherein a d e s i rod 
coloration of the p i xe l , after an initial period of time required to obtain the-a_desired 
coloration of the pixel , the desired coloration is substantially independent on- from the 
duration of the drive period, and wherein the controller is adapted for controlling the 
duration of the drive period to be substantially identical to the initial period when the 
fwmfeer- running total indicates that a polarity of the drive voltage is the same as a plurality 
of an initial drive voltage corresponding to the initial period. 

10. (Previously presented) The display apparatus as claimed in claim 7, wherein the 
display device is an electrophoretic display, and wherein the pixel comprises two switching 
electrodes and a further electrode, the driver being adapted for supplying the sequence of 
drive voltages to the two switching electrodes and the further electrode controlling 
intermediate optical states of the pixel. 

11. (Previously presented) The display apparatus as claimed in claim 7, wherein the 
display device is an electrophoretic display, and wherein the pixel comprises at least two 
electrodes, and wherein the driver is adapted for supplying the sequence of drive voltages 
between the at least two electrodes for setting a grey scale of the pixel by providing a drive 
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voltage lower than a usually applied drive voltage which sets a grey level by modulating the 

duration of the drive period during which the usually applied drive voltage is present. 

12. (Previously presented) The display apparatus as claimed in claim 1, wherein the 
display device is an electrophoretic display. 

13. (Currently amended) A method of displaying an image by driving a matrix display 
device comprising a plurality of pixels, an optical state of each pixel being defined by 
particles moving in a fluid between electrodes dependent on a dr i v e vo l tag e hav i ng 
parameters including a value of the-a_drive voltage, a polarity of the drive voltage and a 
duration of th e driv e voltago i n a drive period during which the drive voltage is present 
across the electrodes of the pixel, the method comprising acts of: 

supplying a sequence of the drive voltages across the electrodes of each pixel 
during corresponding successive drive periods, wh e r ei n each of the sequence of drive 
voltages are applied according to input image data that produces the displayed image; 

providing imag e retent i on r e duc i ng comp e nsat i on to th e s e qu e nc e of driv e vo l tag e s 
by-adjusting at least one of the dr i v e voltag e parameters ; det e rm i n i ng to set a time-average 
value of the drive voltage for the pixel; and for obtaining a substantially zero va l u e of a 
time-average value of the drive voltage across the pixel while the pixel is being driven 
according to the input image data that produces the displayed image, 

wherein the time-average value is based on a product of the value of the drive 
voltage and the duration of the drive vo l tag e period in a corresponding drive period of a 
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previous consecutive field of the pixel, and wh e r ei n the drive voltage parameters are 

adjusted in steps corresponding to sub-fields of the field of the pixel that produces the 

displayed image. 

14. (Currently amended) A display apparatus for displaying a plurality of images, the 
display apparatus comprising: 

a matrix display device comprising a plurality of pixels having electrodes , an optical 
state of each pixel being defined by particles moving in a fluid between the electrodes 
dependent on a dr i v e vo l tag e having parameters i nc l ud i ng selected from at least one of a 
value of the-a_drive voltage, a polarity of the drive voltage, and a duration of th e driv e 
vo l tag e i n a drive period during which the drive voltage is present across the electrodes of 
the pixel; 

a driver for supplying a sequence of the drive voltages across the electrodes of the 
pixel during corresponding successive drive periods, wh e r e in each ef-4he-sequence of the 
drive voltages afe-is_applied according to input image data that produces one of the 
plurality of displayed images; and 

a DC-balancing circuit comprising a controller for prov i d i ng i mag e r e tent i on r e duc i ng 
comp e nsat i on to the s e qu e nce of dr i vo voltages by adjusting at least one of the dfive 
vo l tag e parameters , for d e t e rm i n i ng to set a time-average value for each pixel , used to 
adjust at least one of the value of the drive voltage applied during a subsequent sub-field 
drive period and a duration of the subsequent sub-field drive period while the pixel is being 
driven by subsequent input image data that produces a subsequent one of the plurality of 
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displayed images, to compensate for the drive voltage applied during a previous sub-field 

drive period and a duration of the previous sub-field drive period while the pixel is being 

driven by previous input image data that produces a previous one of the plurality of 

displayed images to obtain a substantially zero va l u e of th e time-average value for each 

consecutive field of the pixel, 

wherein the contro lle r adjusts th e driv e vo l tage parameters are adjusted in steps 

corresponding to sub-fields of the field of the pixel. 
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